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Introduction
Antarctic ecosystems represent one extreme of the continuum of environmental conditions across the planet. To our eyes, the environment appears harsh but, even though terrestrial biological diversity is restricted, a wide range of life is present and, locally, thrives. In the Antarctic, unusually, environments exist in which physical characteristics are dominant and overcome biological considerations. These are at the extreme ends of the ranges of many characteristics (temperature, snow, ice and solar radiation) found across environments globally. However, the Antarctic is also a large continent, comparable in area to continental Europe, and further surrounded by the cold Southern Ocean, within which lie a ring of subantarctic islands. Together, these islands and the continent give a natural environmental gradient with which to study the biological impacts of climate variables.
Antarctica is also a focus for studies of responses to regional and global change (eg Bergstrom and Chown 1999 , Convey 2001 , 2003 , Robinson et al. 2003 . Some of the fastest changing regions on earth (air temperatures along the western Antarctic Peninsula and Scotia Arc) are found here (King and Haranzogo 1998 , Skvarca et al. 1998 , Smith 2002 , Quayle et al. 2002 , 2003 . Evaluations of change in this area are expected to provide a vital 'early warning system' for change consequences worldwide (Convey et al. 2003a, b) . This chapter addresses an area central to our ability to understand and evaluate biotic responses to climate change predictions -that of organism physiology.
Antarctic climate change
Features of climate change as seen in the Antarctic are described in Convey this volume and are summarised briefly here. Two non-connected aspects of Antarctic climate change have received most attention -the rapid temperature increases that have been well documented along the Antarctic Peninsula and Scotia Arc and are observed to a lesser extent elsewhere and the seasonal formation in the austral spring of the Antarctic 'ozone hole'. At a continental scale some areas, particularly of inland continental Antarctica and parts of Victoria Land, are also thought to have experienced cooling over the same period, although data are sparse. In addition to any direct biological consequences of changes in temperature, indirect consequences may also be significant -for instance, temperature increases in either winter or summer may lead to a shortening of the winter season -while temperature changes will clearly also be linked with the processes controlling water availability in terrestrial habitats.
Water availability can be more important even than temperature in controlling biological activity in Antarctic terrestrial habitats (Kennedy 1993 , Block 1996 . In the subantarctic in particular, recent changes in precipitation patterns potentially
